Glycation of human erythrocyte glutathione peroxidase: effect on the physical and kinetic properties.
Glutathione peroxidase (GPx) is a significant antioxidant enzyme that plays a key role in protecting the body from reactive oxygen species (ROS) and their toxicity. As a biocatalyst, the enzyme has been shown to reduce hydrogen peroxide to water and lipid hydroperoxides to their respective alcohols. The increased levels of ROS in patients with diabetes have been speculated to arise, in part, from alterations in the activity of glutathione antioxidant enzymes, perhaps, by mechanisms such as the glycation of the protein, in vivo. Under physiological conditions of temperature and pH, we investigated the susceptibility of human glutathione peroxidase to glycation, determined the effects of glycation on the physical and kinetic properties of the enzyme, and identified the protein's vulnerable amino acid sites of glycation. Circular dichroism, UV and mass spectrometry studies revealed that methylglyoxal and DL-glyceraldehyde are potent glycators of glutathione peroxidase; destabilizing its structure, altering its pH activity and stability profiles and increasing its Km value. In comparison to DL-glyceraldehyde, methylglyxol was a more potent glycator of the enzyme and was found to nonenzymatically condense with Arg-177, located near the glutathione binding site of GPx.